Phylogenetic diversity of alkaline protease-producing psychrotrophic bacteria from glacier and cold environments of Lahaul and Spiti, India.
The diversity of proteolytic bacteria associated with a glacier and cold environment soils from three different locations in Lahaul and Spiti, India was investigated. Two hundred seventeen bacterial strains were isolated in pure culture. Subsequently these strains were screened for protease-production and one hundred nine showed protease production. From these protease producing psychrotrophic bacteria twenty showing high enzyme production at low temperature and alkaline pH were characterized and identified. The 16S rRNA phylogenetic analysis revealed that none of the strains showed 100% identity with the validly published species of various genera. Isolates belonged to three classes i.e. Actinobacteria, Gammaproteobacteria and Alphaproteobacteria, and were affiliated with the genera Acinetobacter, Arthrobacter, Mycoplana, Pseudomonas, Pseudoxanthomonas, Serratia and Stenotrophomonas. The optimal growth temperature ranged from 10 to 28 degrees C and interestingly, high levels of enzyme productions were measured at growth temperatures between 15 and 25 degrees C, for most of the isolates in plate assay. Most of the isolates were found to produce at least two other hydrolytic enzymes along with protease. The crude protease from one strain was active over broad range of temperature and pH with optima at 30 degrees C and 7.5, respectively. The protease activity was enhanced by Ca(2+), dithiothreitol and beta-mercaptoethanol. While Na(+), Hg(2+), Zn(2+), Mn(2+), phenylmethanesulfonyl fluoride and ethylenediaminetetraacetic acid did not showed much effect on protease activity. The results enrich our knowledge on the psychrotrophic bacterial diversity and biogeographic distribution of enzyme producing bacteria in western Himalaya.